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采用改进的 Ellman 法，微量液体稀释法和 MTT 法，分别对 13 株海洋放线
菌的 3 种培养基发酵液乙酸乙酯提取物的抗乙酰胆碱酯酶活性、抗菌活性和体外
抗肿瘤活性进行检测，结果表明：有 92.3 %的提取物(浓度为 100 μg/mL)对AChE
的抑制率大于 50 %，其中 01 菌株的海水改良 YSP 培养基提取物和 18 菌株的
海水 YMG 培养基提取物具有较强的活性，当提取物浓度降到 20 μg/mL 时，对
AChE 的抑制仍分别可达 51.2%和 53.1 %；有 9 个提取物对大肠杆菌或枯草芽
孢杆菌有抑制作用，占总供测样品的 23.1 %，其中对大肠杆菌和枯草芽孢杆菌
有抑制作用的分别为 5.1%和 20.5 %；有 14 个提取物(浓度为 100μg/mL)具有体
外抗肿瘤活性(对 KB 或 HepG2 的抑制率≥50%)，占总供测样品的 35.9 %，其中
菌株 1023 具有很强的活性，它的 3 个培养基提取物在 20 μg/mL 时对肿瘤细胞
KB 的抑制率都在 60 %以上。 
采用形态学鉴定方法及 16SrDNA 序列分析技术对 1023 菌株进行鉴定，将
其归类为链霉菌属(Streptomyces sp.)。 
以半海水高氏一号为培养基，200 L 发酵罐发酵制备 1023 菌株发酵液 120 
L。采用硅胶柱层析、中压反相柱层析、Sephadex LH-20 凝胶柱层析和重结晶
等方法从发酵液的乙酸乙酯萃取物中分离到 8 个化合物(mPm7, HWX13, 
HWX23, HWX27, HWX29, HWX33, HWX35, HWX39)。利用 MS，NMR 和红外
等波谱技术，鉴定它们的结构。化合物 mPm7 为 valinomycin，其余 7 个为含有
nonactic acid 及其衍生物：HWX13，HWX27，HWX29，HWX33，HWX35，
HWX39 分别是 homononactic acid，Feigrisolide C ，nonactic acid acetate ，
homononactic methylester，nonactic methylester，和 nonactic acid，HWX23
















对这 8 个化合物进行了生物活性的测试。mPm7 对 Hela 细胞的 IC50为 3.04 
ng/mL，对大肠杆菌、枯草芽孢杆菌和结核分枝杆菌的 MIC 均为 50 μg/mL，对
白色假丝酵母的 MIC 为 1.56 μg/mL，对啤酒酵母的的 MIC 为 6.25 μg/mL。其





















Marine-derived actinomycetes are the great component element of 
microbe in marine. There are innumerable kinds of marine-derived 
actinomycetes, which distribute widely in all kinds of marine environment. 
Marine-derived actinomycetes might produce different types of bioactive 
compounds. They are a prolific and extraordinary resource for the discovery of 
new drugs.  
This thesis covers preliminary study on the antibacterial, cytotoxitic and 
AChE inhibitory activity of 13 marine-derived actinomycetes. Furthermore, we 
investigated the metabolites of the one of them, the strain 1023, which 
exhibited potent antitumor activities. The goal of this thesis research was to 
exploit novel bioactive secondary metabolites that will continue to be an 
important source of new medicines. 
We cultured the 13 marine-derived actinomycetes with three different 
media, then investigated the antibacterial, cytotoxic and AChE inhibitory 
activities for crude extracts of them. The result showed that 92.3 % of the total 
extracts inhibited the AChE acitivity by more than 50 % at 100 μg/mL. There 
were 20.5 % and 5.1 % of the total extracts showed antibacterial activity 
against Escherichia coli and Bacillus subtilis respectively. There were 14 
extracts (35.9 % of the total extracts) showed cytotoxic activity against KB or 
HepG2 cell lines, among them, strain 1023 was found to have potent cytotoxic 
activitiy, three extracts of that inhibited the proliferation of KB by more than 60 
% at 20 μg/mL. 
Taxonomic studies, including morphological study and using sequence 
analyses of the 16SrDNA and matching of the resulting sequence against the 
database, indicated that strain 1023 belongs to the Streptomyces genus. 
We studied the metabolites from the strain 1023. Employing Silica gel 
Column Chromatography, middle-pressure reversed phase liquid Chromato- 















isolated eight compounds (mPm7, HWX13, HWX23, HWX27, HWX29, 
HWX33, HWX35, HWX39) from the strain. The structures of the eight 
compounds were identified. The structure of mPm7 is valinomycin, and the 
other seven compouds are nonactic acid and its derivatives. The structures of 
HWX13, HWX27, HWX29, HWX33, HWX35 and HWX39 were identified as 
homononactic acid, Feigrisolide C, nonactic acid acetate, homononactic 
methylester, nonactic methylester and nonactic acid respectively. HWX23 was 
identified as methyl 2-(5-(3-hydroxybutyl)-tetrahydrofuran-2-yl) propanoate，
which is a new compoud.  
In the later investigation of antitumor and antimicrobial activities, mPm7 
showed potent cytotoxicity to the human cervical cancer cell line Hela (IC50 
3.04 ng/mL). This compound showed potent antifungal activity against 
Candida albicans with MIC of 1.56 μg/mL and also inhibited Saccharomyces 
cerevisiae (MIC = 6.25 μg/mL). The other 7 compounds showed no bioactivity 
in our test. 
Our study indicated that marine-derived actinomycetes were reliable 
resources for nove metabolites with antitumor and antimicrobial bioactivity. 
They are a unique suorce for new medicines. 






















代谢产物有 95 %以上都是已知的化合物。因此，自上世纪 60 年代来，人们开
始重视海洋天然产物的研究开发。在过去的几十年间, 全世界已从海洋动植物及

















































































































































































2004 年，Fiedler 和 Riedlinger 等从日本海 289 米处收集到的底泥中分离到
一株十分稀有的放线菌[39]。这株放线菌属于一个十分新的属——Verrucosispora
属，该属的第一个菌株 Verrucosispora gifhornensis DSM 44337 在 1998 年才
被描述。他们通过形态分类法、化学分类法和 16SrRNA 基因序列测序等方法证
实他们分离到的编号为 AB-18-032 的放线菌是 Verrucosispora 属的第二个被发
现的菌株。  
Scripps海洋研究所 Fenical课题组从多种海洋样品中分离到了许多放线菌，
从中发现了 13 个 (MAR1-13)海洋放线菌的新类群，其中包括了被命名为
Salinospora 和 Marinophilus 的两个新的属，而另外的 11 个类群可能是新的属
或亚属[40]。这 13 个类群分别属于放线菌目的 6 个科。MAR-1(即 Salinospora)
属于小单孢菌科，MAR-2(Marinophilus)、3、4、8 属于放线菌科，MAR-5、6、
10 属于高温单孢菌科 (Thermomonosporaceae)，MAR-7 属于诺卡氏菌科
(Nocardiaceae)，MAR-9和11属于拟诺卡氏菌科(Nocardiopsaceae)，而MAR-12
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